The present study was designed to investigate the free radical scavenging activity and phytochemical composition of ethylacetate fraction (EtyAc) of stem bark of Lannea acida. The free radical scavenging activity was tested using 2,2-diphenyl-1-picrylhydrazyl (DPPH) and by determination of total phenolic composition. Preliminary phytochemical screening was carried out using standard methods. The EtyAc fraction demonstrated significant scavenging activity, contained appreciable amounts of total phenolics and a number of secondary plant metabolites including, flavonoids, alkaloids, tannins and saponins. The study revealed that EtyAc fraction of stem bark of Lannea acida possesses significant antioxidant activity.
Introduction
The deleterious effects of free radicals in various human diseases such as diabetes mellitus, gastric ulcer, neurodegenerative disorders, viral infections and cancer have been widely reported [1] [2] [3] . Free radicals are atoms or groups of atoms with unpaired electrons and can be formed when oxygen interacts with certain molecules [4] . They may be either oxygen derived (ROS, reactive oxygen species) or nitrogen derived (RNS, reactive nitrogen species) [5] .
In the last two decades, efforts to find natural antioxidants from plant sources have increased. Antioxidants are chemical substances that inhibit the propagation of free radical reactions and thus protect the human body from diseases [6] . There are many synthetic antioxidants in use. It is reported, however, they have several adverse effects [7, 8] . Therefore there is a need for less toxic, more and cost effective antioxidants. Plants appear to have these desired effects.
Lannea acida (A. Rich) is a small deciduous shrub or tree belonging to the family Anacardiaceae [9] . It is known as "Faru" among the Hausa's in Nigeria. It is a valuable multi-purpose tree widely used by local people. The bark is used in the treatment of stomach troubles, beriberi, schistosomiasis and haemorrhoids [10] . The leaves and bark have been reported to be useful in the treatment and management of gout, rheumatism, wounds, swelling and burns [11] .
Experimental Methods

Plant Collection and Identification
The fresh stem bark of Lannea acida was collected from Zuru town in Kebbi State, Nigeria. The plant was authenticated by a Taxonomist from Botany Unit in Biological Science Department, Usmanu Danfodiyo University Sokoto where a voucher specimen has been deposited.
Preparation of Plant Extracts
The preparation of extract was carried out according to the method of Hassan et al. [12] . Briefly, the stem bark of the plant collected was cleaned, air dried at room temperature and then cut into small pieces. Two hundred grams (200 g) of sample was macerated using 2 L of 95% methanol for 48 hours and was filtered with Whatman No.1 filter paper. The filtrate was concentrated in a rotary evaporator at 45 °C. The dried extract was kept in a dried clean air tight container until used.
Fractionation of Extract
About fifty grams (50 g) of the crude methanol stem bark residue was subjected to fractionation by solubilisation with water in a separatory funnel and sequential partition with hexane (3×200 mL), ethyl acetate (3×200 mL) and saturated butanol (3×200 mL). Each fraction was evaporated to dryness and this EtyAc fraction was used for the study.
Phytochemical Screening
Qualitative phytochemical screening to test for the presence of alkaloids, anthraquinones, resins, flavonoids, glycosides, phenols, saponins, saponin glycosides, steroids, tannins, terpenoids and volatile oils were conducted using standard methods described by some researchers [13] [14] [15] [16] [17] .
Free radical Scavenging Activity 2,2-Diphenyl-1-picrylhydrazyl (DPPH•) Free Radical Scavenging Activity
DPPH free radical scavenging activity was investigated by the method of McCune and Johns [18] .
Total Phenolic Contents
The amount of total phenol content was determined by Folin-Ciocateu reagent method [19] [20] [21] .
Results and Discussion
Preliminary phytochemical screening of the EtyAc fractions is presented in Table 1 . Steroids, cardiac glycosides, alkaloids, terpenoids, flavonoids, tannins, saponins and phenols were detected. Anthraquinone glycosides and resins were not detected.
Phytochemical studies of other Lannea species also reported the presence of flavonoids, tannins, alkaloids, saponins and phenols [22] [23] [24] . [26] , antiulcer properties [27] , antioxidant [28] and antiinflammatory activities [29] . Several biological activities are associated with plants alkaloids among which are antiulcer, antitumor, diuretic, antihypertensive, and anti-inflammatory [30] .
Figs. 1-3 present the results of quantitative phytochemical screening, total phenolic content and DPPH scavenging activity and ascorbic acid at different studied concentrations respectively. The total phenolic content varied from 15.08±1.22 to 38.21±2.01 GAE/100 g. The fraction exhibited the highest percent scavenging activity at 20 mg/mL. The concentration of 2.5 mg/mL yielded the lowest activity. The scavenging effect increased with increasing concentration of the fraction. However, scavenging activity of ascorbic acid, a well-known antioxidant, was relatively more pronounced than that of the EtyAc fraction at 2.5, 5 and 10 mg/mL. The percentage DPPH scavenging activity of the EtyAc fraction at 20 mg/mL was comparable to ascorbic acid. From the results, appreciable amount of phenolic compounds were detected in the EtyAc fraction. Phenolic compounds constitute one of the major groups of substances acting as primary antioxidants or free radical terminators. They exhibit their antioxidant activity by various mechanisms such as donation of hydrogen atoms to free radicals and through connection to transition metal ions resulting in more stable forms [21] .
A rapid, simple and inexpensive method for the antioxidant screening of plant extracts involves the use of the free radical DPPH. DPPH is a stable nitrogen-centered free radical that changes colour from violet to yellow upon reduction by either the process of hydrogen-or electron-donation. Substances which are able to perform this reaction can be considered as antioxidants and therefore free radical scavengers [31] . The result of DPPH scavenging activity assay in this study indicates that the EtyAc fraction possess significant activity. The free radical scavenging activity increased with increasing concentration. This activity correlated well with the high amount of total phenolic and flavonoids. Usually, substances with high level of phenolic contents and flavonoids demonstrate good free radical scavenging activity [32] . These findings suggests that the EtyAc fraction contains compounds that are capable of donating hydrogen to a free radical in order to remove odd electron which is responsible for radical's reactivity [33] .
Conclusion
The results of phytochemical screening revealed that EtyAc fraction of Lannea acida contains flavonoids, tannins, alkaloids, phenols, steroids, terpenoids etc. It was found that significant amount of phenolic compounds which are responsible for free radical scavenging activity were detected in the EtyAc fraction and also its free radical scavenging activity increased with increasing concentration of plant extract. 
